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(54) METHOD AND DEVICE FOR GENERATING VIRTUAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make generable a 
smooth virtual viewpoint image by a relatively simple 
processing by relieving the positional limitation for a 
virtual viewpoint capable of being generated in a virtual 
viewpoint image generating method generating an image 
seen from a viewpoint position where a camera is not 
actually placed. 

SOLUTION: Two or more depth maps are generated 
from plural images of different viewpoints (101 to 106), 
and a virtual viewpoint depth map seen from a virtual 
viewpoint is generated on the basis of the depth maps 
(107). The depth value of an area being invisible from a 
certain viewpoint is interpolated with information from 
another viewpoint, a pixel whose depth value is not 
decided is subjected to linear interpolation by using the 
depth values of ambient pixels and is further subjected 
to smoothing processing (108 and 109). Then, the pixels 
of a multi viewpoint image (real image) are rearranged on 
the basis of the virtual viewpoint depth map to 
reconfigure a virtual viewpoint image. 
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U4jMT«v-;?tt*t4i8^i HEffiaBABfr 
* *t * 5 ttttafe AttBfr b co^tE 
<t #lz*tt»BOtt»©IMT*tt£m*T«rW«i 

y, *IBlcI**>73^1t^*tTOttl^a*3^6JlfcBI« 

*±j*-r safit - <t 4fia«AB 
«a«AB«£«BBicj3i*T, «i«t»tt*ttB* 

*A*¥IS:£, TOEMlABBi*-* fltE* 

a)«fT#fltt«»-r*JMT# v 7*±j«-r*MiA» 

ttB*B«MJM"*ci:l:iJ:y, XBK:f4*> 9*<Bfr 

t«a«jamff#^v^st*Bt. itrEBa«AJ*ff 
^7^^ico^t, BEMiA»fT#***^a>fflfca>i 

ttoajSttBA^**t*«<DlBI=fto-C-ni**trL^ 

««3b<«*nttt^3tttt<DaiSeBA^&af=sa<D*« 

jftjSfT^V y y<Dir—2 SUfflt^C £ tttHAlt * 
(Ra«A«fr#^:7ffliE"ffl3*Rfc, tftEffiaffiAJI 
ff*vy^3W»o«aH*©JMT#«ll=*^t^T > TOE* 

DD-r 4 C <fc lc £ y SSBdte* y ^A«BjMx"C l>fcl*«iA 
fr&*fcB«*£rtr*fiBBAB«±«*»fc*B^ 



<b««-r ^ t 4{sa«AH« 

£/S£Bo 

4 ] nxs 2 *fci*B*a 3 iss(Dffiaa^ 

pflJ^fiEBBlcasL^T. »B*«AJlfT# , **^*B¥ 

«£T*fiaBABB±JftKB. 
[W*a 5 ] RsRJS 2 *fcl4fit#« 3 iEKOfiiBafi 
B££JftKBI=ftl*T, BB*«A*fT*-*??£** 
RI4, L/— ym:J:4B«/<*— >***(*KBtrt-4 

c t iz* y bbmizimt* sitje-r * z £ ic * otjmt 

*fl5BBa>fittaAflB£JMtBlzJSL*T, WEM 
ABBi^— *A**BI*. «»0)aAttBI=»J6-r** 

att<DaAttBic*5it*B«^— t^"t?* 

4 c £ fc««£*-4<EB«AB*£i:JSftB. 

[000 1 ] 

[«Wfl)Bt-*a«»»] *»W4, BAttBO)*** 
«»<db«£, *a>aAttB* x 6*fc«¥<*a)J6ff*«_ 
^A^tU BBI=l**y^a>B^*fCL^ttL^««© 
«AttB*6^fcB«*aJA**fiB«ABB±J**tt 

js^tf^aBBi-B-r*. 

[0 O 0 2] 

M6*flDttf6] B*-f *-S***4:l=«BLfctt 

Btl*JKc*aAO)BB*»BJ«-r**tttL-C, 
I* r*«APft«*&ff««AIA««>**J «I^i£*R> 

IE96-121 :91-98, 1997. ) lcEB3ftTl*&^&ft<&&. 

C(D^&I4, *BABB^&*i*a>*lT*^y^*«l3i 
L, ^^^^tBBWttBAflOBfT^iy^lcBBL 
fe», **&ftfc*BABB**»LT«»«ABB* 

[0 0 0 3] Hi 7 14, TOE©flt*af*rBL^**B* 
> =? vxf ACD^> ^lHBi:fi«aAiii«±fi£05«^:* 

KWr*fc*iZ)B"Cfc*o EH 7{Cfel^r, 8 1 14^2^ 
8 2-8 5l4#fl*> V, 8 6l4<S«aAttB 

(^fiR-r*isaaAffl«coaAttBi:a«*fii) 

tz*j<DV&Z>o ZOIS&VI*, S**>78 1t?l^L 
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fc»»m»*Ofc*jSlC»L, #i*>782, 8 3, 
8 4, 8 5 t?ffi^Lfc##^lJ«C0Xe^-^7^ >IZ 

»>5 1 >y<DRJS"Cfc'5> S S D (sum of squared-diff 
erence) ttt»"r*. Vyf >{f»>-f >K l >td*!tt* 

£ 0 c<&5*>, >J^l^<D2oa)fii£ang:-f £<> ca>£ 

[0004] z = bf/d 
g?l^tl 8 6 ^ blfcl^l § 7 7 ^IcSit So 

-I*, Jtft#fteaxHfMU #HBB*©^$****-* 

cooo5] l*u c<D«e**a&t»tt, teffl-r&^as 

fctf), ***>^8 1 £#Ra*J*^8 2-8 5 0>mPRt 

r&b*aMMWMiH£ti«. caBAnai*.. *«a 

<DAIS^*Lfc>BHrtl=IH£*i4. <E««jia* 

[OO 0 6] CCD^OttffeatBtUr, TView 
Generation for Three-Dimentional Scenes from Vide 
o Sequence J (IEEE Trans. Image Processing, vol.6 p 
p. 584-598, Apr. 1997) IZSHtt^ftT 1*4 «fc 5 t&S&ffitb 

[0007] si si*, za>ttx«&a>ai$Attf atfir 

3fcMIZ3FLfcH"C*4o HI 8lCfcl*T, 8 7l*«¥ 
ft, 8 Slitf^**!-*^, 8 9 1* tf-TJ*-*/ 7t»lRt 

4fc*a>*¥#«iii-c*4 0 -<b;£$£-ci*, e^a-a* 

78BSfl:»%, t!l5i8 9lC;^oT eTTt-^^^8 8 
£»»L ft 8 7 saMftLfcWHfci/— ^x>* 

£ffll*T, =*5cffilBI=i3ltft««*a)(4«fe«fctflia(D 

[0008] HI 9 1*. Hi 8lC^-r*ftlC«fey»BL 

lH^IS^Ltl>l> e Hi 9l^fcl*T, 91-95l*e 
f^*^8 8r«Lf:l^«7l/-At^o Hi 9 



4o 

[0009] zo)?5&r>lt, ZtttotvttWZifC 

T?fc4fci&, ttiiWMiuu. s***i«fia« 

MSI*<&4o 

[0 0 10] 
[0011] 

4o 

[0012] (D ffK<Dadtt«*^6*fcia«*^* 

^4^S*^^^t"4^!»a)iij«T r -^*A*L, MIS 

(Bun*** 7tfBjMiTl*ttl*aAfr&J^£a&AJ( 
fr*"**:7*£J*Lp «HB^«AJMT*^y^O)ff*a) 

i tta>aAtt«^^a*^ ! i*f*^>»i-*-3"c«**iT^ 
4tI-£;u— va Jlfr*-?— * *-£>*-^;u— 

fflL^rt«m-c*«:^iEaaAJM?*T^^a>^-^;u- 
iu TOE^»^baa**Lf=iRaaAiifif#v-v^» 

o«¥(*a>ftfr*^— jUKAHHft-r— * 

4 c £ £ "T 4 1 <DV & 4 . 
[0 0 13] (2) ffilH (1 ) <7)§fi<J*^m-r4fctf)CO 
<HBaABHft£ASB4: Lt, **L*tiJl«:«tt*«1i 
Afc^ttB^lHft-x--* * A^-r^^SAlS^^-^ 



(4) 
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(Sir — $(D<&H]Sil::oi,\T7J> ^fr CD&ff 

^«±*t4fiaaja»«7y^s*Mt, toe<s 
aaAHs*-* * ^ic^r £*f fm*&si^£ft ^isaaA 

Jlfr*v^^«jEaa*«^:, TOEBaaAftfr*-*-;/ 

V— * <DH**at^K5Lr *oai»fit* aiii-r * c t 
.tysissictt*^ 9tfB*ftri*tti*aAfr&JifciBa 
Ht**r*isaajaiH«±**«fc**L, TOEisaa 
*»ff#-*??ttJEffl«*«i*, mE^aAJWr*-** 

<7)*-^ JU— v a >««A<m**tfcl* J: 5 ttffc<DaAttB 

^feafcfflco^ajajifr*^^^-?— *-cawiL, to 
BttattAttBfr 6 *fc#«jfliJlff #t ^©-r-* -e 

M-r««a«A*fT#^y^*inBM*«fc. «aa 

[0014] ( 3 ) TOE ( 2 ) 0>fiaaAHHft£jftSB 

*IWG>»JSA*»Hi LTXT-U3*-flfel=* yjtfr*e 
JtS-T * & <D V fc 4 d <b: £ f * • 

[0015] ( 4 ) TOE ( 2 ) MmAMAfOlt 

- > * Baat-r ^ c <t rc j: y n*r # * « ffi-r £ t 

[0 0 16] (5) TOE (2) <DBaaADHJk£/££B 

ic*5i>T, smjeaiib-t*— *a**«i*, *>*^ki&m 
««*4*5-&*cfci=«fcyp i *a>*y^T?«*a>aA 

Mlcfclta^aAiH*^--* SBWC** 
[0 0 1 7] Ttet>*>, *«WI=fet^TI* f «!»(DffljS 

rcaadttB^&jtfeiiff «7 * & z t £ 

[ooi8] tt*»«a>j:3i::, taAMMnattj&A 

tJlllllLtWii*llltillltt*i*fc8, 

&a»«*««-rs*as±:i*, inj^(*izt5s 

fflRT«B-c*y, 0^ ^ ^ ^ H ^ 7C ff^t^ ^ ^ L ^ l ^ 
[ooi9)*«0^iii, JeiTa>^tey-c** 0 * 



Aa>ftff*-7-y^*±fiR-r«fcto f *ff»7^^l« 
lzB8^L<i:l>il<ftraicoi^TI*»JCA*}t£"r*^S^ 

BJW<tt, Ba«AIB«t^J«-r«Ci:^-e# 
-So zotztb, *«ABH»a)*> vMIH^JBIttT^ia 
^IzfclNTt, Jtfe^ttBaaABitttt^flK'rftdi:^ 

[o o 2 o] *&JEI*, — ^a>aAfr&JL*.tti**-9Ji' 
— >«*<DJM?*t— * *«a>«A^6afcllff # 

ir— * -cffl m L-c«aaAJifr*-* ? •?&±titr 

1 3Ro>jifT#^^^€>i5aaAjifT*v 

[00 2 1 ] *fc, l^ofcA/<sa«A^6* 
fcJMT*-*y^££fifcU ctDfiaaAJMr*"* v 

*^fiaaABiB«-^ja-r«d^A<'e#* 0 

[0 0 2 2] *fc, H^TC^tt^E^US^fiE 
L&ltfcA, M«A0i**««3«l=^fr*x— *B* 

[0 0 2 3] 

[*^<DS6JS0)»»] C»1 CDHJfiCD^fil] HI I*. * 
^0^1 cDSI«g<D^«l3cfci>(5aaAil«^fi£«fiiro 

2 1-2 4, 3 1 -3 4 1*73 > 7, 1 OOMiS 

[o o 2 4] Hfr^v^^li, x^L^Sfed^y, 

*>72 1 ~2 4|Z«feytt»*tLfc*IBlI«t*lB*^ 

i ttro^tt2 5Kt«t1»-r*. C*i60)IMT*^y^i:. 
^3^721-24, 3 1 -3 4 Ir J: y ft» jUBBI 
• *«a«AIB***»l 0 0lcA*U BaaABOft 

o o ttfiEi?*ifcfiaafiw»si«s*8i 

4 O [C^7F^-^)o 

[002 5] Hltlfc 4f*<&*>7**& 1 *<0IMt# 

2^Bfa>aAttfl3&^*fcJMT#V!y 
AttB3b^fl.fc*fr#T^^*Btf»Lr tickle. 

[0026] M±i=j:yadt«tLfcBaaAH«i±iatK 
Bu:fti*«ttsiktt£, ®2^fflLNrift0^-r^o 02 

tt, Hi lc^rBaaAHB£aSIBa)A9a)8k*i«K 

O, 3 0l**aABB«*»»-r*fcto(DJ:TaE3&O^ h 
y ^<;xttlciBB*tifc*llo*>^SBtf»*. »a 

^lj«A73^1 O 1 I*, ^>78120, 30l0:ot 
B»**Lfc*aAllBtA*-ri). ^tr#«tiiffl5l 0 2 



(5) 
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14, ^3>78B20, 3 o©**f? f *ia)tgjSttB^&* 

[0 0 2 7] «jSttfift£Wi 0 3 14, ^*L<fc5i:-r 

#-*??A*ffl1 0 414, ftfrS«tt»1 02lcj:or 

4 Q «affi£ttfiA2)ffll 0 514, «AttltlS»i 0 

*A*«1 O 6(4, *Bg(D^>7gi2 0, 

*. «a«jMM?*Ty":/Sj*»l 0 7I4. »fr#W 
^A*»1 O 4<7>Hfr£^ ^:/et<Ra«jftttBA*«n 
O 5 <0<E»«jStt«-r-* £* > > ^-^ A 

[0 0 2 8] JM7#-7-y^fflKI«i31«1 0 814, Mffi 

^F»<bffla«i 0 9i4, MfT^^^^Mnastti os 
^fflwifflastifcftffs^^^tv^bfflai-r*. <sa 

'MMffiJMl 1 0I4, »«jaiIB1»AAff i o 1 CO 

*«jSii«*t^i-«iT*v->^»4b«ia«i 0 9-c 

u j = f (X-D irX ) /z 
fcf£U SISS*? hJUDj = (D j(X , Dj, y ) 14* 
tV^tuD! = (L, 0) , D 2 = (-L, 0) , D 3 - 
(0, L) , D 4 = (0, -L) t?&4o -t^TID&m 
^]>752-55d:SM^75 1 4>&MUlfi<«Ll*flt 
fifcflOT-Ctt, jft>a)Xa>a*d i (4, -T^TO) i l=S*L 
T, 

d j = f L/Z= I p i - po I 

vtozztfr*, antjifi-racticfco.rftff*** 
■»-e#«. «*^&JMT#t***fc«>ici4*«2ft 

^«j*tfflu*4c: ticj: y, t^^~v3>(?)fcA6iia 

0>a«<D«ft3WHIfeJlfT* **36"^ # ft I** 5 

[0031] ^iz, «a«jft»fT#^^^a»i o 7 

14, ii«<DIH*l4IB«B±0*ll*lcWJtfcfeatA«» 
jpSLTi*4*a>-T?fe4a>fc»L f ftfTS^y^tt, ma 

[0 0 3 2] {SaajSJftfT#^^^rt«1 O 7TM4, 
«ff#T*y^A*«l 0 4lc(S»**iTl*4j4fr*-*^ 
:7iffi8«jSttBA*«U 0 5 0><Sa«jSttB-r— * t 
*A*ffln 06O*^7/^7>- 
-frlcS^HT, iRa«jSrt*&JifcJlfT*^:/£ 
£/ST4o ftfT*V^^A*» 1 O 4 ^ftT 1*4 



1 O 5 <&ffi»«iSttfi-r— * £ * -r— * 

aMmtffi*t«. H3«a^sei i 114, ra« 
*S7F*r4 0 a**? U— >4 1 1*. <Eaajsm«£g 

[0 0 2 9] SfrSttaiffll 0 21ZI4, «*I**IB<D* 
*t3Er«*B*fflL^4. Hft^^tilfflJi O20»^^ 

H3*m*Ti«Hi=ttw-r4. *i*>7v^ 

xA<D*y 5EBfcta»a>««:*B«'r4fc*!>a>B-e* 
4o 

[OO3 0] Jl^l:S^>7 5 .1^I^ f 
-ffi<DE«UC4 0<D<MH** 75 2-5 5SI< 0 "T 

i=j»i:t«jeu B3icw-rjsa«i:«fir*fliflii=«iE-r 

4o I2!3<DlBB-ei4, H&TuffifBX&jS P = (X, Y, 
Z) l*x-Y¥ffi^&*jSEIIl f 0>E«lc&4lt*Bi« 
±(D^po = (uo » vo ) I=&&d*i4. u 

0 = f x/z, v 0 = f y/z, -efc4o ;SPl4£fc, 

#R9*^^Ci ( i = 1 , 2, 3, 4) <Dm&±0)&P 

1 = (uj , Vj) l=*!SM&S*l4. tZL^ 9 
v j = f (Y-D i, y ) /Z 

»fT#^V^tt» Lfc#«*«t«* 6 

ta>£-T4 0 

[0033] &-r, fiaajsttBA*«i osaxssa 

MIf-^(t*^7^7>-^f-^A^1 06(7) 

i i $i fcf=£U, (Ra« jSUifi ICS t 
jfiL^ajftttB^6*fc»fr#T^^«-. Afir*v-y^A 
^jfflJl 04lZ«#*;KTl*4J4fT#^y?<D4 > fr&28C 

tt±a*r4. 

[0034] H4ic, xm«r«»LfeadfefiaajB 
o>*>^a«iRi:ia»iij«ffia>tt«*4:s*-r. mutts 

mzk* c x 1 , y 1 , zi)t , <Ea«jSttfio>*>>7 

BESS* (X 2 p Y 2 p z 2 ) T fct*. fl>IfHII^T#-7 
^^±<DffB<Djftpi = (ui , vi ) IzS^^tltcH 
*7cfiM<DjftP= (X! , Yi , Z.i ) T 0)Zi jWfttf) 

&4ir^4&«, si«jaa)aE«*^e>*fcjSpa)x f y 

JSfflI4^*u^*L 

Xi =Zi ui /f (Si ) 

Yi =Z' V1 / f (3£2) 

r*#xt>tt4o :ce, f r4*> ^(D&jSs§Si-efc4o 

[00 3 5] ^, -^(DJ^^^ (Xt , Yi , Zi ) T 
t (X 2 , Y 2 , Z 2 ) T £tfi 9 [51|cfl^JR 2 l = 
[rjj] eR3x3 fcat3tfrWT2l= (Ax, Ay, A 



(6) 
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(*2 ' Y 2 r Z 2 ) T =R21 C 

fEz 2 14, fomtiL&mmJH (x 2 , y 2 , z 2 ) t t?^ 
fcjSpa>Afr#fiTc**. £p= (x 2 f y 2 , z 2 ) 

v 2 ) tZ&&£*lho (u 2 , v 2 ) 14, (S3) iCcfc 

•[0036] U2 = f X2 /Z2 (34) 
v 2 = f Y 2 /Z2 (35) 

xfctfo-c, fiaaja«fr*T^3f±(Djap2 = 

(U2 , v 2 ) <Z)AfT#fii£Z 2 t^^Tf^^o 

[0037] jaLta>*&a*. &fr$'*vytt*(»?'<x<b 
a (ui , vi ) u:oivc»yiSLm\ M?**ifcA. 

[0 0 3 8] ^IC, Afr*7y7ttlMBttl 0 8&A 

&w?*o ms (b) — (e).i±, ®5 (a) ic^-rs* 

t«JLfclB«t*3il*A-B1?«l«fL i *0>j£*f«± 

[o o 3 9] Afr#^v?»M»i»i o 8-ei4, ffis 
ajamT#v«y^±rt»i 0 7t'4^fc (b) iz*. 
r<Ea«jSAfr*^^+<Dp ^^ax^ya 

*6 2<DAfr#«i*ffli*T, nnrnftiivn-eaiifT* 
do sstit, *^T<DiH«(DAfr*ffl*»o (O 

[0 0 4 0] AfT*^?¥7lHb*kS»1 0 9^(4, a 

fia«jaAfT*^^^©AfT*«ov»ftftatfT5. 

*r, «««AAfr#^v^©3MliJb-cAfT#3W« 
lrJE<bLTl*SII«6 3<DAfr#11*l»*L, ^fflOU 
16 4<DAfr#te*fi!l*T, SHF»*««rt"CI4AfT# 

(X 3 , Y 3 p Z 3 ) T =R32 (X 
(DMmvmitZtTZo (S6) p (37) * (5*8) 
icftA/Tit, (X 3 , Y 3 , Z 3 ) T StMf:, (RSI 
«ABIft4>a)jA (u 2 • v 2 ) IC#§££ft&«¥<*<7> = 
J*7cfflfB + (DAP = (X 3 p Y 3 . Z 3 ) T *ttf»*#l 
&o jfiPl*, HlS«±C0^P 3 = (u 3 , v 3 ) icJftE 
(u3 ■ v-3 ) 14, (^8) ir^y^^tifcX 

3 > y 3 *fflL^T*ai=*ytt*-r*ct^-e**. 

[0046]u 3 =fX 3 '/Z 3 (3 9) 

v 3 = f Y 3 ' /Z 3 (3*1 0) 



1 p Y i , Zl ) T +T21 (33) 

l\ (D) izwf * 9 fcffiafcjftAff 

a&ic, <Ett«jSAfT*T^^f»ic»Lr¥»ft»a* 
m\ (e) ic^-rfifflajftAfT*^^^*^*. 

[004 1 ] vSHbttW::!*, mi4~«Mfc-*«# 
ffi*»&A^j:ttffi-ea«-r*¥Jftftffl31l=tt. (Ratals 

[0042] ykiz, famm&w&nmfiL® i i oizoin 
Tp H6*ffli^riftB«-r4. fisa^smftif 1 1 

oiip — S^r— $A2)3Ji O60ij>7/< 

$7*— * tAff*^'y^¥anb*aa»i o 9<ofi 

fl«AAfT*7 y 74)7— l=. £a£IJ«A:*J 

ffli o i ^A*Lfc*ajan«a>T-^x^-vf7^e> 

[0 0 4 3] ffia«^n«^««»i i o-effli>&&« 

se«i4, ca*dAfTe-?9?±jftfl»i 0 7t»i^t 

1 O 8 &AfT*V9^}|Hbttaff 1 0 9-CCDffligilCcl: 

y, «aa*Aff*^^^a>«*r*AfT*«^RftL 

tMfcft, *3-MrLl*AfT#«JHl*T*«*« 

[0O4 4] CCT*. (SaajftAfr#"7 9^(D*«** 
(X 2 , Y 2 , Z 2 ) T , JMl«©*<DfftO)1« 

(x 3 , y 3 , z 3 ) t tr&o isaajfiiA 
fr^v^^ > 4 3 c7)eS(7)^p 2 = (u 2 , v 2 ) cdh^cd 

AfT#3^Z2 T?**£*t -(Dlim P2 = (u 2 , 

v 2 ) i=aiB**i*«^i*<z)=a7cffii«*(Z)jSP= (x 

2 , Y 2 , Z 2 ) T 

X 2 =Z 2 U2 / f (36) 
Y 2 =Z 2 V2 / f (37 ) 

[0 0 4 5] ^, -OCD^ESS (X 2 . Y 2 , Z 2 ) T 

t (X 3 , Y 3 , Z 3 ) T fc^ HCfTMR32 s= = 

[r|j] e R 3x3 t36«^JT 32 = (Ax, Ay, A 
z) T S-fflt^T, 

, Y 2 , Z 2 ) T H-T 32 (38) 

c<7) (39) , (31 o) I=*yttX£fefe*aAIBft 
*0)A (u 3 , v 3 ) cDii*a)ffjSiai:feJSffl*ffia« 

^Sj«^(DA (u2 . v 2 ) (cfiSiMJ-T^o CCDftiS*^ 

«jSia«+<o^rojiSico^ri»yiBUfT3 c t-c, 
<Ea«iSua«A*»i o 5<DaA<a«^8^.fc{5aaA 

[0 0 4 7] c»2a>AJ60)»fi3 *^0MS2 

CD^I^<7>Jf^^lrol>-C, El 7 *ffll^T|tt0^■r^o El 7 

(4, ff2 0>AiK^iiiai=^«iEa«diii«£ttttBa)ft 
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3 1 l*RtT#«tti», 2 2 0, 230li*>7, 101* 
2 0 0\Zfcm&J$Lm»±tfi& t 2 4 0liU«S 

[0 0 48] jMT*ttai»2 2 1, 2 3 II*. U— V \£ 

'^t^-e^^o atr^«fcti§§2 2 1 , 2 3 1lC*y»f» 
**Lfc»tT*T^.^i: f *>72 20, 230lZcfcl-JDl 

l. {saa*iB«^*W2oo^ftrt**ifcfiaajfsiiii 

«*, i«^Sl2 4 0l^t^ 0 

[O O 4 9] M7-CI*, ftfT**ffl«2 2 V, 23 1 t 
h*=72.2 0, 2 30t»lfiO)8itLtR«Lfctf, 

-1, 2 3 1 ICtt, ^3>7220, 2 3 OlCcfcyfiK**l 

fcll«a)*ll*i-oL^Ta)*fT#«a«'att-r*c:i:A^ 

" 7V\t, 2^Br0ajfttt«3^6*fcllfT*^v3r*»» 
r5**lcoi*TKHUfcA<, 3>rflfrJ^±(Dffi^<ifi^ 

[0 0 5 0] Cf&3 0)^S£a>ff2fc|] ^IC, *«9)CDffi3 

ommoMmiz-oi^T, wa&mi^xmw-f&o ma 

jfc4o 

[oo 5 1 ] ^mmorm-eit, */7tasv^^ 
y, i *a>*>^t»««o!>ajfttt«^&jifc*ajftiii« 

f-^$ISlitl)o 08^, 3011*73^^, 3 021* 
aii/YV* (TN), 3 0 3l*«[Rlfcf— AX^'J 
(pbs), 3 0 4iiS, 3 0 Sli^aAHttir — *fl> 

*l^7> 3 0 2lt, «E«-*Px.fc»l*P«lRl* 

iSfRltf— A^^'J 3 O 31*, Pdftft£&i©L, S 

[0 0 5 2] *>730 1 *ffll*T, ^3^730 

itsa-r^dicr-So ^-r^t, ««if— Ax^y* 

$ 3 0 30)Sia^'C$)^P(ifR]7 , fct£(t*<73^^3 0 1 
IcAJWU t<08**y 7 3 0 1 ©tt!^6ftfelB«f 

[OO 5 3] *> 7 30 1 tffll^Tp SMS3 

4. »ai/V7> 3 0 20)tffS«iy, sHA%?~lt£ 

ar*5^r*. -rit, fluae— Ax-^y 3 o 3 

0)JE»rt#-C** SH«*«lf*«* >7301 icASt-T 



* 0 i)>730 1 lCA»"r*S«fil«l*tt3 0 4lCj:y 
S»**lfctO)Tffc*fcft f aAtt«3 0-5A^6SfcIB 
•f-«Mt4ui:tft*4. 
[0 0 5 4] 

lz, =*7cttB3b<HttTfft*2^W©aja^&Hfcftfir 

#h«a, B&mi^x, -*a)a^i^t>mx.«pt^^^ 

fcOllfr^lH&A, Bit ffi/?<DHfS<D»J^BS«/»^*t 

[0055] cacaaMfreiMi::!*. /fX<Dis 

nmr*o s&ic -*«»^-f ^u**ffl^r<RaajiSiR 

ic, mi««T9^^^7^e>^LTfia«jAm* 
£j£-r*>o *<d&, ajAtt*ai&i**a«H**e%'r 
*. 

[OO 5 6] ZL<Djj$k<Dftmt, 2tta>»fir#H«S*» 
tlc{Ea«jft3^&Jlfc*fT*IB«t*«Lr CHICKS 

ti. »&*^«aa'jiSiIii««^rt^**i:c:5tfc4. 
[0 0 5 7] Hi 0~H1 6 1*, *S*«ltfffll^fcBMft 
^sf-THT?**. Hi Ofc^tfHi 1 liSSHttrefc U ■ 
CCD2OC0|lll«(D^l^A^t>Mfcll^T^^ii«^ ^ Hi 2 
8«fetfHl 3lz^>-r o JMt£@H»I*. 1 cmfflKi-exffl 

tic, ^lSXfL/ta^t>ttttLf:o d;K*>a>ll 

fc-c«s*iTi***«, *HT?i*H®afea>*fl^-t, jltT 

4c C*t&2tt<Dj|fi#llH»^&, *3§fE<D^&£ffll> 

r**Lfc«aaja»fT*««3S<, hi 4 i^-THi^T* 

$4, Hi 51*. Hi 4lc**ffiaaj£Jlfr#ffl*lz, 
Hi OcbHl 1 ©*H«*^.£ If >yLT» 

[00-5 a] 'hi 6 a, *«Mi=«fe«*attt*a>^ft 

£(7)J±R£^-rH*r?fe4o Hi 6 (A) Ictf-TJ: die, 

**wa>*is^ck«isaajSHifc-ei*p jtfr#MMk.:: 
K<b^4«fca<p«a)*iW»»a)/^x/»<R«**t, hi 
6 (b) ic^<s*(D*jsicj:ftfiaajaH«icifc^ 

t, »WttH*A<»&*iTl*4. (EaajSIWr* 
[0 0 5 9] 
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«»JjA3^ft«. SSBlCi&gfclEffiSfit, #*5*«A 

v *i=»rJivc«a«AB«*£*T***T**fc 

[B3] ^li^^^i/X^AOJ^^^ffiBirS^CDat^ 

[H4] ffifl«AAfT*7^^jiKn-effi^«ft*fta 

[15] *fr#^v^«IM»a«4:JlfT#^v^T»fls 

ffl m co to si s- st 53 -r -5 fc #> a) 0 t? fc * o 

[07] *»^fl)m2<7)|ISfia)^S|(DffiS«*Il«^fiE 
[08] *«na)K 3 ©*liS©»»"Cffl^4* ^ 7«i 

[09] **^(Diijfi«y<7)«s*i»^-r*tc«)<D0T?a6 



[01 0] H©«<B0D£^-r0T?fe£ o 
[01 i] Hli^a)«$^-r0-efc^)o 

[01 2] 01 0<OHli«lZ^^-r^Sff^I®«(D^J* 
[01 3] 01 1 a£n&fctt£r&Afr*Hfta>tt« 

[014] (E«ajSJifT*iH»a>«s*-rH'eft«. 
[01 5] ^fifcLfc{5ffia^ai®«a)0!i*^-r0T»fc-6o 

[016] «ftna)¥j£l=J:«Bfl«jjSllBB£:l£«a)¥ 

[017] K**fl)a«SKWt4fe«)a)BTfci. 
[01 8] tt3fe(Da^^Ui^-r«)fc*)(D0T?fe€>o 
[01 9] ft*CD&ffl£I&B^£tcto(D0T?fe*>o 

1 o 

2 0,3 0 *y ^3 
2 1-24 1)* =? 
31-34 ^ 
4 O IDAS: 
4 1 A'a«X9U — > 

i o o 

i o i &$t&m&AJi& 

i o 2 atT#eiaiSiJ 
i o 3 

1 0 4 ftfx*^^^A*tt 

i o 5 {EattAttBAftA 
1 06 — $ AJlfil 

i o 7 (satajSJMT*^ * 

1 o 8 H*t£^ 7fitMffl31A 
i o 9 AfT#7?7¥W1bJMMS 
i i o AtifllAMMItttt 

1 1 i has^sp 
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